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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wavelength 
demultiplexer having a wide band and high resolution. 
SOLUTION: Generally, a virtual image phase array(VIPA) 
230 receives an input light having each wavelength in 
continuous wavelength areas, generates the multiplex 
interference of the input light, and generates an output light. 
The output light can be spatially discriminated from an 
output light generated from an input light with the other 
wavelength in the continuous wavelength areas. In this 
device, the VIPA 230 is combined with a demultiplexer. The 
VIPA 230 receives the input light, and generates a 
corresponding output light to be propagated from the VIPA 
230. The output light includes plural wavelength 
components. A demultiplexer 240 demuliplexes the output 
light into plural separated lights corresponding to the 
different wavelength components in the output light. The 
demultiplexer 240 substantially has a distributing direction 
vertical to that of the VIPA 230. Thus, the light separated 
by the demultiplexer 240 can be detected by a fiber 200 
arranged in a grating pattern. 
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5/ ■ 7 x-x • n-"^ ( V I p A ) i^i^mm-ti- . wis 

MIEV I PAh. 

[ 11*11 2 ] Miav I p Ati . mvmz-mMm'^Wi 
tuiBv I p Acomit^tWimt. miw^^cmm^ 

[ mS-m 3 ] Mia V I p A ^oiu tE^^«c:tr[fti«i . mt^-!>t 

[it*ii4 ] wMx^mt. Buiev i PA^og^x^ 
^hy)vm.mzX'oxm&^tt^. mic^^^mi,z^ 

^Uz-^fi. 

[Site. =S-^t7)i!S«t3=t-:>TS^Stii:^ftJKr^^t5c$it. 
HtrlB^rai, Bf)lBamc7)^^iis^ifc3t*^«s^t;ii:il 
4^o^iJc*i*itc. ^^<r>'9i-m^ixfz±^zi:',xm^j:h^ 

fuifiv I PAi7)Hr)iB:5^M^riti{±, mtiw&M<7^-mm.'^m. 

[ if 3j<iM 6 ] HulBV I P A(r)tfi|B^^gr^[c]{±, frlB^^ 

mimii wiBviPAji. g^xA^^'h^/P'ffij^ 

ftriBA:^]7idoitriajS;g{4MiBv i PAoifriag^x'^i? 

WmMm^X'^it-tt iz-:>tL. 

tjiav I PA(4, mmmzmmt^)^^m.u\^iz^ #^£o 
mM^zj:'^xm^j:&iiit>nmx-mmiiits^^';&WL^-^, 
mm-5^m.mi. mmmi,zm.m'^<^-^m:fT\^iz^ 
m^tifzmzx -5 T^^s aii»:«ST'HBiBai!c£04i-jii§ 



IfrlBV I P AcOH«iE4)-ifctrifi]{i. t?IB:5i-^^«OH5lEii-H^ 
mt^m^, 1 tclBttcOg*. 

[ if «3i 9 ] fnE^>ifeti(± , mvrm'X'h h^t^m 
mb^im^m2iztm(^ms. 
in^m 1 0 ] ftfiav i p Ai± . ifriav i p Ai^tc3te 

JJto, M^WL^yyfi-^^yhX'h'o. 

HfriBv I p A{±, miijmmMi:-ffLx. mmt^^M 

mimm-t^mMvnmfH^mcomM^:nr>7Ktimzn l 
xmi&^titziiits^t^mmzmm^m^x. tuiavi p 

tiK miA:n^c^^mm.mizX':>X'^t^zbt:^mb 

-tiimm nzmm(^m^u. 
imsmi 1] msmmc')^m^iifzy6i:MAm^zM 

mim^m±x'mco-^m^ td-z± b itm^j: h mz%^^ 

icih^b^mm.b-th mim. 2 tci ate^^^B . 
[ ii*]i 1 2 ] mia A:^*{± , * ^ s isso 2 Jii 

iffiav I p A{±. ^^<miu^-yimz-:>\^x^^mi% 

it^Wmh i i; ^^tMi:t-|>if*Jl 1 tcietSicO^Bo 

[it*« 1 3 ] *jSH±tc. mm^'&m- ^. MiE^ii 

^fvtz^-k m^^-th y X ^ s ^ tcii . tuia* -sm± 
\zm^)-^9~y^^m-hi.^\>z^ #«co^glSi^f^^ 

\i. mimsmiLX'ii^<r>^m^itfz^bWj:hm,z-^ 

z. b ^wm.b-^Mtim. 1 2 tciEtK^ose. 

(VI PA) ii-t^{m^hnmth\;A-h%&^m-hm 

lEV I P A t . 

mlEtii:b3t450Sac?:jS4'l.#ift*jS^tc«JtE-rs . a 
i!co^«i^fx^c3tt;Miaai^ijte^:5i-^t-&:J3-iStff^fi 

. mW^-hit\t. ffftav I PA^^£,ii«e^tc[i:ig:|^i^^> 
mwmL<^%m.^ixfzmi. mmm\.zmm<n%mzn 

M^z^-iX^WL^ix. friBV I PAiOmffB^Sc:^|6] 



(3) 



1 1-223745 



^^Mmi-mm<^^m^titzmz. #^c^ai^3t^^^ 

jm±i,zm^-t^ uyx^^ i^izmt. 

MB. 

[ff*fll 8] mrlEV I PAJi. tirlEV I PAt^Sr 

S3tL, fflriavi PA^»ii>3t^m:'3-ri.j^cfe^aj!5««i 
taiBv I PA{i. HfriEiii^^^^LT. mm-t^mM 

fiSS:fl/cffi^3Ki;SPBTOcWMII^r. HUlBV I PA^^ 

RWtc J; -yx^t-h^it ^mwit^hm^m 1 4 tciEts 

-g., «lt«^^ii$ix/^3ti:luiEm^i*^^igr^^^jS^ 

^fitz%d. im';^m^iifz%tm^£->fzM.[zim.'th 
v-yx^mt. 

L , taiaaM-t h '^A^m^m<om<r)m.¥: ar So AS] 7li(- 

A, 



Bfif E:ft^^iSc ^ y -^^ > b c7)Hfna^^ii*[^i]{i: , witlWA 

^<r)wm-h^m.-nMzmix^£^-^z t t -r-s^a^ 

[ tmm 2 1 ] BiilEA^TKJi: , # fz^M:<^ 2 

<^x-nmzr>\-^x^^\^^m:m^L. ^^cr>\^f)it 

^wz^^ mm-t^ . mi.<7:^m^tifzmz^^ 

mmuyxii. mMMAmJiizm^^'^i^-y^mf&-t6 
j:oiz. ^^co-^m^tLfz^^. mcoji-m^tLfzittm 
im}m±cDm^'o-^}^.iz$m-t^zb ^mmt^tm 

yt&-i^'&-t^rz>ibc^mmx$>-yx . 

mmxtiyt^wmt. mwrnzmtmcD^m-^mz. # 
^c^iiitimz-?\^xm^^^tiitiMmx\ mm.co»^f&-^ 

mmiiitsyt[^c^mmcn&-Rf>^^^z^^Mm-r i mmcojf 
m^tifz^iz^^(^)iii:hy(:^:WML. mMmizw.mt(D 
^miT\^^z. ^^co^m^tLfz^iz-:>\^xm^j:i>iiitin 
mx\ mmm—cr)-^m^mi^mj3\fl]iz^'^x'^\,^m 
m^w::fj\iniz. mmmmco^m^tifz^ird^Wi't^m- 

mEm~co^^^<Dmsi-^Wj\^izM Lxmrnxh h i 

b ^mmb^hmm 2 2 iciaa^^sa, 

UmM2 4 ] BUlBI|-iO^-iKt|{±, A-^A-;!^ ■ 4 
;><-i^'- ^i-X'- ri^^ (VI PA) X'ht:ibim 

mb^hmim2 2izMmc^mm.. 

[ 11*11 2 5 ] ml lam^Oii-ifj^tlfi; , ^^mTXh h 

<! t -1.11*112 2 tciaKi^^ao 

[|f*:i2 6] Bfria^-£7)ii-ifefg{i. UliiftS^TJfeS 

; b *#1tt ^^ff*il2 4 t^lEtScO^a, 

[ %mM 2 7 ] ffriaig-c7)^^M^{s , MJCf e 

HrnBASJ3t(i. MIEI^-tf04J-^^«0HulEa*>!.-^^'b5 

JB2 2tCiE«^oSa, 

[ft*3i 2 8 ] mim^(n^Mt-h'm.^Mk.\z^ m 
mm^ixtzm:-m.\.. ^^(^M'^ixtzmt. mie 
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a. 

[0001] 

-x-TL--< (VI PA) ^^t^mm^zm-th. xKim 
m.^^n-^'MM^wi^mmK jEmiz-yj-m.^ri^ zt^ 
tifzv I PA^^tsm;Wi>zm-ti>. 

[0002] 

^>a-i.. j:'5PL<{4. ti<^ti<7)mmi>zx'oms^9tifz 

mmc^^-rUT:i}K mMj^w\^mmz'^mtiix:i> . 

[ 0 0 0 3 ] l^-^T. S3e^3&^'IEffitlSft^)-fiJ^S3e^ 

mi. ^^i-jEmizm^^w\^m^i^m-t:i. <i 1 
[0 0 04] HI 9ii. mM-^mmbLxm^^^ith^ 

COS]^ 2 2 <D±l,zmf& $ tLT V ^ S , * 2 4 {± . W^eX- 

A 2 0 -I. » 7' ^ 2 0 i d ^i^ist $ 

tLS3t^W^f+*^^>, iSSA 2 2rSo3t2 6 tfO;^^*^"®}! 
t-|>« 3t^eW+tC-^i3^V^^T^0^^#tf3t2 8{S. 
7<f;l'A2 0^3aai-r#-r. RM-^tLh. Zcr,J:dt,z. 
mi9(,z^^fi:^y^/]y^i,i^ Al , A 2CDM=S:-?>'iS* 

fi. ^n-g^-c. 2j,:Ji±co^^ur&3*ojgft3i-sij^a 

[ 0 0 0 5 ] 02 0i±. ^MW^&^b Lxm^^i^tihm 
^<^yTy'v- ■ ■^n-^^it^^-ria-esbi.o 122 0 

^tT-J) -I. . 3t 3 4 (i . W^tt-ft D . ^ 3 0 
±tcAWL, mmRMy ^ 3 0 t 3 2c?)ra-c-Rlt 



m.3i3a^fr^ilS^t-|.iS*A2c7)3t3 6{i, Rlt^-f 
Jl'A3 2^mM~ti>. ^«A103K3 8{i. a3i^fr^ 
ffi^t^rV^<50-C\ KltS#i.-l.o ZcriXoiz^ 2oc7,)^=5r 
-S-iiS^^ifOTeJi, 2'3«S^^S;RtcMJi5-r.& 
20(7)S^r^^tcij-(t^.#i-g.» ts^oT, ai 9(c^§il. 
|.7^;P^'<J0J:dfc, limcoyryv- ■ ■^v3~=Fmm 
S^-^^iiSJIA 1 S.L'^-A 2<r)2-Dcr)^^ U r/i(t^-^ 

-ec^j; 3^:7r7 U- ■ ^o-T^im. 3ol^JLh 

[ 0 0 0 6 ] 02 1 Lxmm-ti>mi 
co-?^ ^)v^/ y=?-mwccr)mm:^-tmx'hh . 02 1 1 

^■tiatc, TO3t4 0(i;. VN-7S5-4 2tcASf 
L. SV^tcSifi^rffi— i?)^64 4i:SI3cD3t4 6tCii-tt^> 
tlh, Rlt5 7-4S{±. m—C0^44^KML. RIt 
S5-5 0{i, m-C03^4 6SrKlti--l.. 5 
4 2 9-4 8C0^C0^mRt/^^~y S 7-4 2 

9-4 8tCj:'?TRItStl.7t3tii. ^>-7 5 7-4 2tC 
mOs <S:tt55-50fcJ;-5TS:l^§tl.Tv^-757- 
4 2tcM-?f^7^t , iSSA 
1S.VA 2 2rft-:>3te5 2ay''3^5 4{±. SV^C^^ffi^n 

■i. 0 1 9 t;^-r:7 ;w:5'-a?/0 2 0 tc:^-r7 r r y 

- ■ ^n-^?fg|t<7) j; 3 tc. 02 1 yil-V y 

T*tt(i- M=&--S>ife:^A lati^'A 2a)2-:iCD^-rVr(7) 

^i^t^'i^m-m^mm^if6c^)iz^mx'h^. m-y 
y r^m^'&M:^m^wt^^<i-r h^ib-ifiX'^^^^-^b^-^ 
[0007] m<^y&^^^ 'J Til -::^comM-^w\^mj/t 

sr, &izmimzm^-^-^h.ib>,mmxh^. l*^ 

mtL<^^mb'^$ <^j:'yXLto b^^ommtm-:' 

[0008] mm'fi> L < iiTu-imm^m^it. l 

ifUi. 2\iLtc^m^j:i>mM^^VT:^-t^^j:6»M^m 

m^i-^i,f^^<7-M^<7mijf^^comfmx'hh, 02 
m<7)S^§jgftdf ^ y T^fiFoTfi^6 0 li. m^m 

58izAm-tl. m^j:^mM^^VTit. tS^ffl5 8c^ 
P=5ri.ife:RS:Wo^^yT6 2. 64StK66{4. 

[0 0 0 9] Li-L. \B\iJxt^ii. ^^i-MS^^yr 
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->fz. ^comm,i. mz.. immTSMit-^mcr)^^') 

X. mu^mmx-'h'^fz. z<dm-^. mtm^iz^-^x 
%i^tLfzn^it. mmz'h-&<. *awt(i*t)o. o 

[ 0 0 1 0 ] § ^>tc. mim^^it. Aii^(^mmzX'y 

m^zmm^^^i>t\^dmmti^h'ofz. tfz. minm- 
<^mTmii. AEm^xmmtsi'^^m-t^rzi^iz. mm: 

[ 0 0 1 1 ] 02 3i±. m^m^wtiwm-h^<^ 

LX'^m^ix^>. ^^^lAifi^^^ft^i:o\,z. ^(r> 

^H-Lh, ^-ox. mi^^7 oimj&-t^mtM.iHzm 
tL^mizmmz^-m-ti.. zco^-mzx'o. m^^m.M 

[0012] T]y^mmm^^^izii\^x. ^nma. 

mtmzm^^^m!&-t^ zkizxto. himwx-mmx- 

x/mcommmti:mmizj:K)mw^tLi,. m-^x. 
^ttmimmmit. mmz^w:nmi:mn't^zt^m 

mi.zLX'^^fzt^'^d mmf}^$> fz . 

h^htmm^^Wji^^^w^-th^LhX'^h . t 

fz. ^?tmc^)^^^s^sm^i. imn^j^mc^Mmttz^ 
-cUT^fzimMs&-ii-^m-^. w.m-v]^mye^iEmiz 

[0014] 

X. mm-t^mMmmi^x^^c7)mMi:m^At)yti^ 
fjsiwfg mm. tnjjMi.. m^^hifmizmti) 

[ 0 0 1 5 ] J; DPL<ii. iieSMK, a^-tl>iS^* 

-:>\,-^X<^mt)^t. SP^WtcW^iMt^t^l., ±ia^M 
{i. ■ W ■ 7x— X ■ TU^ (VIP 



A) tia-To 

[0016] $^>fc. ffl«fciiv^-r{±. niiif 

PA^m^-^t'^^tzmWi^m^'t^. j;OPL<{i. ± 

IBV I P A(iA:ft3teSrS*t, ±tEV I PA:^)^^,gfM- 

^nmth. mwic^'^m-^tifzmzim^fi^^wm- 

iMlW^mi. ±IBVI PAco^ifc^ri^tWL. m 

■k. iM-^'Mm-^^m^tifzmi. 

n^tifzyr^f^~l<zi:'^X^\i^^Kh. ^fiizS:^ . 

[0017] ^i^iiz. :^mm—mMi<zi5\^xi,i. mm 

IBA:^37^* ±.ux:nitnco±smwLcmz^ ^ nj^-th 

mt^tii:']3t*. ^^co\i^-^mz-^v^x. mmmzwm, 
<^'^mi]^\>zmK£^\i^^n&x'^m.-t^, ^h^z. 
<7)ffi:^f3t(i, ait£^^ftEe^^#tf„ ±iB^z:<7)^>jS:^ 

^■9}^zn)&^h'(mk<'y^m^fii-zmzwm-h., imm 
-ay^m^^i. iMmm^'^m^tLfz^^m.m.mzmm 

^t<7y^-n\^l,z. ^^<^^m^titzmzr)UXm^j:h\i^ 

tm-<7yw&^c^^m.-^\^>^znLxmix^j:< . l. 
fz^^'jrt,-fi.\m9:mr'k^. m^m^wt^^ 

[0018] 

mc^mmmmi,z-?\.-^xmmizmm-t6 , iiHtc*3v^ 
X. mtmmi±. i3it#Ba»^-t-^?:^ft.Tui><. 

[ 0 0 1 9 ] HI ti, *S6BeiO-||Jfi^Jtc-fS;b^^^-^ 
^Jl- ■ -^^i—^J ■ -73.— X ■ TVA (VI PA) (rm^ 

■ A^~-J ■ rVA \ C.L<« rvi PAj 

[00 20] m\\>Z^-t^o\.Z. VI PA7 6{d:. fj'y 

x(m\-mxx%xv^hzbiim.%.^^\-^. K-h^ii 

V I PA7 64iS:atf iot. A:^J3fe7 7{i:, ^pqa^ 
yXcoJ: o^UyXS 0tcJ;-3T5-f y7 8±tcm^s 

rfxS, OT- ^'fy7 8«i, r;^,^^,^7 8j b^-t. A 
:'j7t7 7(i. #.;i(IS7 Si}-t,immz\im\^X. V I P 
A7 6|^g|5tcS7tStl.'S.« ^<n'ik. VIPA7 6{i:. a 

y^-bsa!t3tco3em8 2&{fi:^i-rs« ■i.r-c. 
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7 SCOititmrnH. A^J3ld7 TtOiS^^&^'^-ft.^^tCO 
V I PA7 6{i. ^^<^J]\m,zm.MA l-C-7t^8 2 

a^mti-r^. xti'ft7 7-/]mKx 2T^6m-^. vi 
cD^^m^^fzmM-^w\^my6Th^m'^. vi pa 

7 6{i, 2':5C0:5i-ffi§tl.7t:3tm8 2 aat^"8 2bSrM^ 
■l.:^r[*ItllB#lcai:t]-r-g.„ IS-^T. VIPA7 6{i:. 5 
(.^tcSraWtM'mtg^3\^S8 2 a:S.I/ 8 2 b 

mmiZ^ VI PA7 6«. l!SSi]^»J^fi3t*^^>c7)2 

[ 0 0 2 1 ] ia2{i;. i^^mcommmi:zmt>^mixyik 

■TV I PA7 6(7)V I I -VI imz^-yfzmSimMT 
ll2t:7S-rJ; at::, VI PA7 6{±. Rlt®8 6 
Rlf8 8^mm±l,Zh-:):^yXcr)Xo^S!'>tt8 4^m^ 

« 8 4 ±(c#« L T V ^ I, Kit 7 71- A T- ^ o KMH 8 

sji, iiiTt;iDi¥L<a^-i.7:)^ mMm9oii).mzi3 

[0022] KItWi. V I P ASrmtCJEfflt-S <r i; 
t,zX->xmmz^x.^^ltii^T^^. Lfj^L. -miz^ 
mms 6{i. Alt3te^0-gP;&i@agT-S ^ J: ^ 1 0 0% 

[0023] Kmmaaimmms o * w-^. 39*1^9 

[0 0 24] 1112 miiOVl I - V I imiz^-^fc 

mmm^^^M. mi<^m}^m8im2izm-^x 

r*j bLX^t6. A^3t9 2{i^-^oaMlt«^c*„* 
IS 7 8 ^^t^im-ti> o ^ . H 2 {C^K-r j; -5 (C, 

m7 8{iRMffl8 6±iziim-tt . MM7 stmmm 

8 6 ±tcS> i {ii^Jg-C{4=5rV MM 7 8 mm 
comm. V I p A7 ecoi^tttc/h^^^'fbL*^®^^ 

[0025] 02 1:^^ J: a tc, A^J3^9 2{±MW®9 
OC0M^^AO^^^LT. SI5W84tCA?.o 'dT'. jSP 

0 {i^IisK A 0 ^7)|flia^0 * Sr S^-f- « S:ifH 8 6 ^OKItt^^^ 

A:^^9 2cO**?5%iL<{±mOT{i:, t^^R 

0 1 J: -?TS«§ix-S.5aji3feO u t 0 t LTRItffiS 6 
^SiiSt, A:i35li9 2^o#t)9 5%t L<«i^^ilil±Ji, 
RMS etii-sTKit^^i. KfltHS SOMttsA 1 

H8 8±to«^A 1 -c'^t tytf*. xtiyt9 2 ii^mm 



8 6^jt;^, ^mmse^itLx. ^RHzx-ox^ 
m^tihmwto utit Lx—mmtii^ti^ » ; o 

LX. ia2tc^t-J; A:^3t9 2{±Klffl8 6i;8 

scnmx^m^m-r^, ^^x\ siffi8 6 

-yX. mtlf. -hao i:'A^t3t9 2-ifiRmm8 8±.<r>W, 
ttjA2, A3Rt/"A4T-RSt-ri>«(C, A^]*9 2{i, 
UMMS 6 T-MltLT , ^S-^ajiS^tO u t 2 . O u t 3 
RUO u t 4 ^^-r <. * P 2 J±M«A 2 iOjIIffl^O.-if 
Sr^L. ;i5P3(±. ffii^A3Oji|ffl£0;SSr^L. ;SP4 

mmAAcr,mm.<r>A^m-t. m&^on t2\i.it 

iaR2-C-S«Stt, jSaiTtOut 3{±. 3tMR3T'S« 
^5S3KOut3{i. 3mR3T'S«§tlS„ 02 

ClfcV^T. iSiaT^SOu t 1 . Ou t 2, Out SmfO 
u t4 L*^7K$fLTi/^=3rV^A\ HfltcSi;, A^]3fe9 2<7) 
^^°'7-tRltffi8 6S.^>■8 8^0KI^*^^^^c^¥LT. to 

[0026] mTt^J; PL < 35^-2.1-5^2, 

^fj^tt LT:tBg^'S>^(c, mMii'm^f.z^m-tt. m 

^j7t<7):6"[6]{i:A^J7^9 2<^id^*iC|flf'5T^^l:-ri>. 112 
ljS*A^^>^SA:^j3t9 2com^^-ro L*-L^** 

'i, t LA^i7t*W*co^S (#^S^r-l>JSi«co»4c?) 

-^i>. A:ft3l£{4R|«tcRSt§fL§ . 55rfc. 1»^<7)3t* 

V I p At>i:>m<D^tm^£hn&x'^^^ix 

[ 0 0 2 7 ] H3{i, *^BJcO-||Sfe^Jt3'll;bl.V I P 

Kt<zi:-ox±m.^K^ mmmx<T)'f-^»^^.^mx'h 
H3tsK-rj;3tc, m.f^m.7 8i^^t-m^mt. km 

m88\Z^r,Xm\^tx.. ^tOfSSIffiSetCioTS 

mmin-h. ^tiz^mmizmcoxoizmm-th. is* 
t LT , mmyeo u 1 1 {s, ^tH8 6 i: s sai^ffi-tt 
•r. ^(^Rh<oi,z. mm^out mmjmi iti-^^m 
m $ fifz t-cTi j; 3 , m^mz^m-^ ^ ^ t ^^^t^T-*. 

|B]il(C, 3Sj13KOu t 2, Ou t 3S.?/'Ou t 4 
tt, *^**JSI 2, I 3atXl 4:i)^^,Mt$^X^C3&>0 

2 , I 3 1 4 ,m.ifii I 0 cDmmTh i . 
[0 0 28] m-ox. msiz^-t^oi/z. Mjmi nt 
Mjsmi o-fj^^mm2tmxx\^6. :izx\ tjisit 
m86b88mcr)mmzmL\>\ mmiz. ^^cr,^com 

■g.. ^co^d^z^ m}mi 2i,±Mjmii:>}-^m&2t 
1 8 8c^PBi^#aKit{i, ^com^^x 0 t>5fijK*iiiv^ 

ut li 0 t>3fiS>6>llV>, 

[0029] 113 t^^f i 0 iz. MM^^hcom^mi 
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K^Hzmmt. sj^tc. Mj^mi 1.12. 

1 3Rx/i4i±M^i ocoimx'hK). m-^x. m& 

3feOu t 1, Out2. Out Sat/Ou t 4{i. ft* 
«|I0. II. 12. I 3SVI 4c7)eBT-. iHltT^^ 

[00 30] ±m<^:^^mcoMmmi>zi^t)i, v i p a 
V I p A(7)^ib^\^^mr<^co^ ( 1 ) 

[0031]2t X cos6 = mA 

[0032] T. ^.Lt ;&>'^T'. ml,Z^^c^mti^ 

^tS^O:^S&irtT. Kftf«tcm.'i&m7 8;i^Ji, 
8*>^j^i5:co^^§^ft](ca.=^. mmQbbQQcom 

\^izmt^mi. mi^^cD^mzxKiMiibi^^ti^. 
[ 0 0 3 3 ] § xf}yttpmm(^m^tm.Mimr> 

Tfe^^tfts^. ^m^^^^im. A:']3tF^c^#^o&s 

[ 0 0 3 4 ] 1114 {i. :^wm-%mm\,z^h^ . V I 

PA7 6tJ:^3te^c^?^B!cSr^L. Hi -CfiOi^V I He 

«SjCS03t^^?fM-rS ^ i: //^tg^V I P A 7 6 

■t. i>lX'. A:^3ld^0!S*tcfe#LTS 

[ 0 0 3 5 ] 04 tc^-r J; -5 (c, J-^-fiitffiK^mS 6 ^: 
8 8 orBlT-RI^ $ ix^ J; ^ . «icoife*^f^':>AS)* 
ti. ft'ir|ft7 8;^)^^>j;[ftf«tc^S^$tLa, Ktim±3-:> 

m^fih. x-n^(r)mmznmthiim:^-^^Mim 

m-^mZ^ VI PA<505fiy)-^V^^{i. |iIfc*:a<7)W 

^■ti:-g.o ^-jT. M-t(f. i^feSA 1^»*>. M.-;^.!* 7 8 



h » Isiat . i^*A 2 ft. ^.ia7 8*^^>:^[nl^ 2 

WsflH-s^tefi. m^j:h:^\P\i,zmtsmzk^m^^K. 

A 3 ^K-i^. ft •5117 8:0^^,^rf6]-9 3 WEfi|-r-g>7fe«±. 

[00 36] i -5 , 5*: ( 1 ) J±. ffM-f- 
ffiHti. A^ItK^O^V I PA7 6(C. ji; ( 1 ) ^iiSt- 

m.mz\t^ K-fi^coim-^jmrn'ML. Rmmset 

8 8 comco^m t ^SSg L . A^l3\i«**^i='*^7*7E-r 
-S.^fc^iTSIt^T-fc-i.. ee-^T. AS]3tf*3iO^-<?cO«gtC 

mX'h "9 . V I P A 7 6 C5^A6-^V ^^ff Sr}||JS.-r I. >r b 

[00 37 ] §^>tC. A^mm}^M7 8:b^^^<C0lj 

TKt-v I p Ac7)v 1 1 - V I imi/z^-otzi^mMi:^-t 
m-ch 0 . ^^'am-mmmi,zmiJ^Ati±coASiicoM 
mh L<{tmMnm(^mmz-^\^x(Dv i p Ato^m^ 

[0 0 38] El5tl3Kt-i3t;. A^l3K9 2(i. Rftl- 

yx (^H*) ft*^7 8tcm^sn 

I.. HI otc^^iotc. A:'33K9 2j±. ffllt^9 0± 

to Taj t^tV^taSrJ^-offii^^^ys— A^)7t9 
2 ttSltffi 8 6 A,-«Rlt L A:^:* 9 2 {iRIt 
H8 8±tAWL. RWffi8 8±c7) fbj (c^Lv^iliSr 
^mm^:!(f^<--t^. 01 Otc^^-Tidt. 

A:^:3t9 2 (i. Rlffi8 6coffi*ItBBLTiaM:ftS^ 1 
T-J).?., 3feW9 4tc^-:>Tjttti', 
[ 0 0 3 9 ] V I P A^ASfr-S.^(:i. A^J3t9 2;&\B§ 
ftf.«9 0*^LTg|5W84^-^ffliiai^rV>j; ate. 
T. RlfB8 6(cj;>9-«Rit$^x^cS(c. A:^l7K9 2 
:0^SWffi8 St^i^mtLiii^j:^^^^ 0 -Sft:^*^ 1 
^^tl^^^Thh. oSD. ■fflitAS<9 1{i. A*3K 

9 2 yO^KSms 6 i: 8 ScORlIt^ r b 9 "/T j 4 

x\ mm 9 0 ^a-^ xmtih ^ t /!)^'-r-a= u a (c , 

^^^tLS^#T-S.S, f^oT. A:'33\i9 0Ai. H?.it« 
9 0 S^:^^L•CgPW8 4 i:<50^:VU 0 tc. 

[ 0 0 4 0 ] 3feW<9 1 <7)^i#3f ^ (a + b)/4t 
figoT. Ill?:)^^ll5tc^-rj;atc. 3|s^0fl^o^M^J 
3SM-f-|.lgftM^I^O#'^«}!SS5rS'3A^J^^S 

3fr-i.. V I PA^mt^. V I PA{±, A^j3t<7)^a 

mHzX'yXSS.=f^i^C^-^. ^tllzX'0\ii:hyt^ 
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s'MfgT*!, ,, mn-£. 112 tt, mm 8 etsscom 

(IIl9t^-r3t^LF 1 , LF24f^{±LF3(7)J;d 
^OutO, Outl, Out2. Outsat/Out 

[0041] rga^^j {i^ llL^igj&.^^^t'^ai^O 
-oX, m&^Ou to. Outl. Out2. Out3 
^>*tTV^S^. 3®i3tOu to. Ou t 1 . Out 

[0042] ±^co:^mmmmmi,zx h t . 

Oct at;. A*l3te«, «Sct3tffi<7)*Efflj&>^>m{m/v:ffi 
[ 0 0 4 3 ] § ±a!«o*^il^^^lF6i^Jtc j; h h . 

(OK-nmz-:>\ ^x^^tifz \&^mi. ^m'i^z:mm 
^xhh. m-^x. mn^. lai t^-rj:dtc, xts^ 

liX'^^j:\>\ HI 9*>^>I12 1 JciS-r^*<7)»«^^i!feS 

[0 044] 116 {i. ^wMco-mmmizmh:^. ^yt 

^kbhizm\-^i^fi6viPA^^'tmfm\x^^. m 

§t, mtill OOum. &»-0;^f7XM^^¥ff¥Sl 

0 0 cr>mmzmifhiix\-^^ . ^n^m. i o o {±. 20 
wMy -f 9 6 mi 9 8{s . "S^m^uMV^wy )V 

[0 0 4 51 Rmy ^}i'j^9 8cr>mtmit. mi 00% 

xfy 0 , ^My f /i-A 9 6 cr>^mmt. *^9 5 

t*^L. K#f:7-Y;Pi.9 6cOR|f*(i:, 95%l,zm 
SS^x-r. SJhf7 ^;Pi.9 6 fc 9 ScomX'^MKM-tt 

A9 6cORIW{i:. S0%:i&»/?jl 0 0%J;OiSC^^°— fe>• 
^^^=a•V^>KllIl*I-C3bSi; iV-*,. Klt7>f;l^A9 



9 6 1 9 8<7)^-r-^MRitt--S!'ii6fc. +^^^v^ie^g*i 

[0046] BSJt^ 1 0 2 i±A:'l«^g3t L . 
100±. RI'f7^/WA96i;|5l t^ffiitfiB-T o 

miMi 0 2it. 0 oco^ffii. Rmmmo 

%^W-^y ^ jlMzi. oTffMT-# -S> . Hb {c^K-r J; a 
BSItIg 1 0 2 ^ 9 6coP^toii^{i. 1: 

[0047] mtl£. ^yrAJ^- (^0 

X DS7tSttl.o '=i\):;<—r-<yy ■ \y>Xl 0 6{i, 
A^3^^^¥^tt-Al 0 4t:^^iiL. ^$fx;^v:3K{i 

fi. Wb'— A 1 0 4 ^KWSy 4 9 8±c^«>Slt 1 

io(c. hL<i,imf^-m.ioon<nhh:^t,zm^-t 

Kl 0 OtASo 
[0048] X-h^fi^m^^m. 1 0 0 tcA-^ fd^. 

,^1 0 2^/rLTm^r^U^ic. A:'33t^o^W{i. S 
±5*^0^ ( 2 ) tc!^-^Tfflft:ftS{i:fS5gSni>. 

[0049] v^'^fc^. 1 0 0 nx . K-hit\i 

m2\Z^-ti.'>\,Z) RSt7^';>-A96t 98<7)raT-^ 

m.UM-th . A^l3e*^"RI=f 7 ^ ;V^A 9 6 t'AStf Stt 
^z^ Xti%(^W)9 3%\t. WMy ^}V2:.9 8{zWj^->X 

miv. x-y)it(^m5%\twMy Mvj^9(^^m^\^. 
mmt^mm-h mui. ii2t;^t-^3tout i 

CD i d (c) o WMy ^)V2^9^h9 SfSc^^SRI^Ji. 
A;^3ldcoi^SWS#-ri>feS*[*]^ifo3Kmi i 2 

[00 50] 5t^l 1 2(i, ^t^t^l^yXl 14tCj:'9 
m^t^tL. UyXll 4{i:, *3e.'^,t:3tm 1 1 2^m:S 
m3t;S{i:. XiJ^(^m^j:^m^lZ'DUX . m.^^ 

y^yj^x 1 1 bi^z^-yxwm-f^. mt\i. X1iitcr> 
'Ammm-th^z-yfi.. m^^^.it^ hi,zmM.^^.'y 4 < 
XI 1 etz^-yxwrn^^. mm(^)^^mi 1 sit. m 

^^ii.f:i^^l 1 2i^-t^^l,z. it^tt^-^ 

1 1 6±tCiaa§ixl., t^-i-T. ^^(JDg^lsl 1 8 

'^^cDm.mzMm^^^^^ytt^xoizMm-t 
6:itijiasmxh6. 

[ 0 0 5 1 ] V I P AeOKIhf7 ^ ^PAiOPa^^^fJSItH 

coHcoEg^t^r7>'hn-;P^SittcJ;'9. WSfy ^ 

comtS'Tz^yh^i.^tti-^mX'h^. ^tilzX'O. -t 

mmmizti v . mtfti>zm^^i>^^mmt<7)^im^h 

[0052] 117 {43|s:%BJ<7)S /^^^HJfil^Jfcff . 
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§o lll7tS^-f-V I PAJi. RW7^;kA9 6*3J;t>'9 

8(^Rmm:hmTh^^ b &m<t, meiz^^-tv i p 

AmTV>^, J; Daf!tsff5(c{i;, HTtc.i^-TV I P Ate 
*Dt^-C, RI^7^';l'-A9S{i*^9 SJ^ORSt^gr^*., 

timt^n^mi O OCO-:^iOflJtcA0 . 3^S^1 l 2{i: 
1 0 0 i7)^Mt?^^S^xS o ^c7)f|!i£7);S-c^ 
H 7 tc^-rv I P A{ill 6 iz^-fv iPAk mmi,zWsi¥ 

[ 0 0 5 3 ] Hsfi. :^^m<^^ i^izm<^mmm^zmiy 

Tl^-M 2 0«i:, f^J^if, ^■^.XHT-fcO. ^CD±iZ 

KMy Kmy A)VM.i 2 2im9 5% 

-^o ^ 1 2 4 iil^j 1 0 0 %i?)^^S:^':>, 

1 2 6 0 XcrMWsm^^-^. 
[0 0 54] A^3tel 28«. fBftf.«l 2 6*il-LT. 
pgftP-yXl 3 0t::j:'9:adiai 2 9tS^$fLS, m 

<^M 1 2 9 Tl^— M 2 0 (n>KMy -< /I-A l 2 2 
mifhtifzmM±.i,zhh. i«J: ate. ft-S^l 2 9 

{i, *«wtcs§tt?g 12 6 ^irLxmrny -f i 2 2 

[0 0 5 5] Re^yX'l 3 OtcJ; DSmSttJ'cS^. M. 
j^Ml 2 90fi{i. A:^:3^1 2 8(7) rt-A'^xXhj 

{i. Xtl^l 2 ScOb'-A'^xXb^ri^-M 2 00 

120 com\'^ijcr,mm±izmm-^ ^tizx^. *^bh 

( i ) x:h± 1 2 8tmmm 1 2 6 sra 

ii-r.S.l^t, AS33tl 2 8t:j; D;^'-^'^-^^/::, Tl^- 
h 1 2 0(50«ffi±c^Mlt^l 2 ecoWM mtli. 135 

r a J ) h , ( i i ) A^]3t 1 2 8;&iei5Jt3 

K^iy -{fUJ^i 2 4i,zx*)^m^titzm. 7^tiyei 2 8 

t J; 0 ;^^S"-Stl./'cSit7 ^- 1 2 4 ±c7)fltti ( mt 

li. H5t^^««{ Tbj ) fcc7)r^c?)fiac7)wr#gtt^« 

'J^-t:^ Z t -^-T^ i,. VIP AcrfM'^^mf^imm^Z-t 
[0 0 5 6] laStCijI-^T, Xtit/tl 2 8c03feWl 3 2 

fi. ^h^^mmnmo^n-:>, K^y ^)vj^ \ 22 cr>m 

^cr>m^cr>m. ^CTi^Xli^^y ^ )i,M. 1 2 2^iljlL 

^-r/UAi 2 4tcrifi*^-3TKMSii.So m]\,zK^y^ 

1 2 4 j; oTKItSix^^cf*. TtliSU^'RIt:? ^ ;u 
Al 2 2tC^':):d^SA^ dfiCt-ftlSo -^Of^, 7\:<7)5 

%\iKmy ^)VM.i2 2^mm-^. nmi<zLx. 118 



fth. #>7C0yN°XOb"— AJ^ti, t-Ai^jtXM 2 9 
13 4 *-^>3fc*^j£*i-S J: -5 t^^frS o 1 3 4 
TL— M 2 OtCitLTJSIi-C^l.lM^CC^o 
— S(7)PHl|ii2 tTlEa§llS» zzx\ t{±ru— 

M 2 OcOffST-^bi.. JfSmi 3 4T'h--A'^'xXhtO 

f*. ««1 3 At-*^JKfj'^hm±. SIHCT^L, A^I^t 
1 2 8tO}ftft(ct^-5-C'^^t,-r§:^|pit'fKJSt-|.. ^U;-* 

[0057] %<7)^'<7.C0'mmtd = 2 1 S 1 n eX'h 
mSLtz\L—I>.}icr)mcr)rixcr,^cr,m\i.. 2tCo 

c o t ^-CS)^, iOSS. ^fgBJc^llMfiJii. 

(rMX\ -X'^.%ti:W:^m:^m-h. 
[00 58] ±kE<7) j; 3 tc. *%0Hc^SI»J{±. rys- 

8r-5^^j; o\iZ^ r^s— • y ■ ^x— ■ 

3Amm {T\yA) mm^^uh-th. m^xt. ^ 

[0 0 59] m9\>Zm-t^o\,z^ 3^1 3 8{±, ityrA 

(^la^) t)-^ih.m-n^ix. a«i 4 2±tK(t^>n 

5t»SliS 1 4 0 (ci; D S3^$fLS „ »iSiE-S 1 4 0 , M;t 
{f-^:7-gtUf-'>A-t-^|>. ^1 3 8{i;. M^r-g>ife;^S- 

[00 60] 3ti 3 8{i. ^e<)t3. '5tyrM<>—h*t^ 
^-y^^fihm^z^ hh%WM^m-j. «^-c. ay^- 

f ^ y^' ■ VVX\A2\i. ^13 8 2: WittC^m-r 

§ . W3t«±, ^onm^i-vyx 1 4 4 j; ^mst^ 

1 4 6*»^>,^^l 5 0Sr:^VtT. VIPA14 8tS!t 

[006 1 ] VI PA148{i:. WT^Kl 5 6±tcK 

my ^Jl-M.! 5 2&t/l 5 4^mt6, WMy ^Ji-J^l 

5 4 \imi^m. 1 5 6 co—^cr>\mzh m^y -< )Vj^ 
1 5 2mfmmi 5 o«i. t^tsi 5 6 coffi:^cof ji 

Klt^-^/l-Al 5 2{i, *1Jl 0 0%<7)K*f^^ 

ft-fe . KSt 7 ^ /VA 1 5 4 i±. 1 0 0 % J; "9 fftt ^KSW 
S-W-^. W^Sl 5 6tci: OKI^SiX/^^^cOTfeSl 5 
8 {±. ffSJt,^ 1 5 0 i: RMc7)W¥iK 1 5 6 cOiiKtli^J 

[ 0 0 6 2 ] 3li 1 3 s^^jiamiT^iSA^-irtf^-^. A^l3t 
1 3 8co^!g^^c^j!c#LTM^^'g.;fJl^i]^::it^^^tic«7fe*l 
5 8>6^J1^^$^X-S.. VI PA14 8(Cj:-?TffMS^x;^ 

1 5 8 «± , 7^ 1 5 8 ^im-1j^l>zmf LT . 1- 
XI 6 Ot J; W-^X^ m9{z 

#^i^;KA 1, A 2S.VA 3S:ft-o^^l 
58a. 158b^V158c{i, M^cl.*7t*fc»J« 
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[0063] mmco9y(Mm^i 6 2{±. mtft^i^zmif 

m':-X. #^<7)S3te»i$ff§l 6 2tC i-oTWiS^fL 
[0064]|110.llll.lll 2&.X/mi 3(i. ^ 

i^-t. mi oiz^-t^diz^ w¥«i 6 4 {J;, mt 
fzimc^mm^^ifmizj: o W¥«i 6 4i^wfjitcj^B£ 

^n.-g> « miy 1 6 6 ®.t/' 1 6 8 ^{±, 

1 oo%coKmm^n-h. i^uimt L<{±8o%j.:JLh 

[ 0 0 6 5 ] H 1 1 iZ^-ti d (C. <S:tt7 -f /t-i. 1 6 6 

&t7"l 6 80-:&«. EBIt^ 1 7 0 *?F^RSc-ri>'^^*^tCg|5 

^'•eUtcHiJji^tL-cv^.l.o 01 iCcfcv^T. RMy-iJi-M,! 

®±t'. mmmi 7 o^j\-m-r&mi>zm(^tix\^-^^, l 
*^t. ith^i,z^ mfy^}Vi^i estiK 6 
4 tOKII-^ -r 1 6 8 1 |5l t^ffl±tc . WMM 1 7 0 

1 6 4 <7)i:-ii hmi^Zt, T i> J; V v.. 
[00 66] Ri;f7^;l'ASriiiJS.li;{±. ai.yf->i?-M 

f«*«ffiRSt^l. J: 0 , 1 6 4 {±ami?il < ML 

fi^TKl 6 4tD-gp*^tAi:-<JIffiL;t±l^, W^Ml 
^A\t^%)^fzX1n%<^mV\,z^'oXU^^fth4^^^£ 

[0067] KSt:7 ^ /PAcDft^jgcDffMt ^<7)f*c7)tJJ^'J 

1 64c7)-gE^'7X^>-i/-rs^ tfcj; ^<^m%if- 
K^y >{)Vd^XWhiXti:\-^^o^zm±.\^X. ^m-h^L 

himmx-hh. 

[ 0 0 6 8 ] 0 1 2ic^-r J; a tc. ^H^S*SiJl 7 2ifi 
^ /ki. 1 6 6±&l>\ /kA 1 6 6 A^^>6^ 

tlS^^W^Kl 6 4tO-gPtCfflV^/i,il-CV^|,, EBjTf 
M^mm-hm^'^U 1 6 4 0-^tcSHH«*S[J 1 7 2 
{±fflv^<i>!h.-l.<Ii:t3^r-l.^, ^0m«iJl7 2{i. X% 

hm'o^mi^xm:ii^^t£\^i.o^z^f^%xtih. 



[00 69] HI 3tc*t-j;aic. mmwmM\iA 

WMy ^ ;l^A 1 6 6 t ¥1t¥«^ 1 6 4 
^Hgjg«^ijl 7 2±t;fflV^^>:JxTl^l.« aaj^ 
Ml 7 2{i. WMy ^i\'2^ \ 6 6Srl^<^ttcj;'9f#^> 

|5S»« 1 7 4 W^^m. 16 4 S 

[00 70 ] nmz. miy -iii^j^i 6 8immti>^ 
iz^ imm (T-m^) a. ^y -ovm. 1 6 8<nm.mm 
(.zm^^i^tt. mmm. (^h^^) ^mthi^oi^z-t^^x 

[00 7 1 ] •< )VJ^ 1 6 8:<)^*>; 100 %<7)KM* 

t mmmt mmmt'j;^-tn.mmx'^j:»ix\mi^ 

[00 72] $ ^>tc. KWimity ^)UJ^i7 6{±. 3103 
i5e»«i 7 4tcffl<,->^>ti.Tv^s. mx.ii. mmmmmi 

7 4 S.VMW5g 1 7 0 {i. mim±y ^ /PA 1 7 6 j; 

[0073] ±j&cr>:^mmc^mmmizi3\-^x . Mj^mi^ 
xiJtftti^x^'^nw-m.commcoKMmcDmm^izh^t 

[0074] ±mco^^mcrimmm{zi3\-ix . 20^0^ 

my^)VMi. locoKIt^ ^■;l-A<50Mftf*Jil^l 0 0 

^T-fcD. 7 ^ ./i-Arsit-^^Kit^-g. , L*^L. ^^1 

0 0%j; '9ii'-^rV^MIW^lfo2 0(7)Mftf7 -Yyi^A-C 

[00 7 5 ] ±Mc^)^wncr>mm.mxii. v i p a{±t 

^t¥«^ j'ctiSi' ^t^W^ 2 -ycomm^z j; o TffM^ 

'i:>-r L t f*) i£J W{±^r \< . 

[00 76] ±jicO3^^0Ho*M^lt:: J: S t . mmc^)^ 
*Sr#t^3tSr, |5]B#tij-SiJt--g.rt/!)i'«rtg-r' fj^-o 

s. ±M(r>i^%^mmmmi,zi:ht. vi pa«. 3t<?5 
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fz. —jt, ±mco^WMc^Mi)Mmzmhi>v I p ax 
[ 0 0 7 7 ] s ^>tc. AM<7):$:^m<7)mmmi<zmhhy 

m^zm^xi,. ^sk^^KiEmizmu^^^x^ ^ . § 
imm^miz^x^^. 

[0078] ±3*cO*^Bg<7)|UfiMt J; ^t. V I P A 

{i. mam^K =F»^^±comx--i^cr,im^im^ 

[0 0 79] §^>tc. TU-!m^^^^himLX. ± 

'Mco^-mmcommmizmh^viPAit. tmmwm: 

[0080] ±McD^wM(^mmmi±. m.\az r^mm 

i^d. mtii. m^tcytm^-:j'j?(-h^tixm^j:^jf 
mi^zmt^. tfzim^^i^mizmM^tL^^. ytmi 

mi^zm ^^tii,i, cDxu^x < , ^ i,z^'mmi>z-fm\ 

[ 0 0 8 1 ] V I PAfi, V I P ACORMPeltOffS t 
(ia2cr)KWH8 6i:8 80Pac?)ffStOj:dfc) izM 

m-th isx/^^ h7;i4MJig*so. V I PAt^-mM^ 
m^tLxm\'^htihtM^. Bsx^^ f^^i^i^ji, 
viPA<r)m.^^m^mm-tt, -mmiz. 
{±. mvmzsmx^^hyjmmtmLw mti^. 

m^ti)i5 0Mm<r)M'^. VlPAcomM:^mi,il6n 
[ 0 0 8 2 ] Isg-oT. VIP A^cDA:fj^(i;. ibi^WlS 

h^jv^mi-zx K)^m.^^KhWk<^^^^miz^ 
m^ixh. ^^<r)msMmz-o\^x. V I PA*^^,com 

[0 0 83] VI P A{^zfj;,u^^^mi:H-Lh:Ltii. 

m^ixfz^^mmmz^m-thfzi^i^z^ v i paicsv^ 
mz. YiPAaimm(m<r>w.^ut. i.^n<^^h 



<ov I p A(±. m^t,zmwx%^j:\^. 
[0084] VI PAcrM^m^Mm-t^^c^>mmi 

[0085] j; Dfifre^t-, mi 4S.t^'EIl 5{±, 

mc'^-mmimzmhh . w^^t^ i p A^m^^-^^^tz 
mm.'k^-t. mi A\i^m.<n^mm. mi sasa^ofji 
mmxhh. 

[ 0 0 8 6 ] m ARvm I 5 tc^-r j: 0 . '&^-^m 

#a3t<50j;^=i-A:^7t{i. 7r-<^s-2 0 0*>/i,3 
-x^-i^^^- ^yX2 1 O^Jltf. zi^j^-^^y'f ■ 

2 2 0l,z-a^)^-V^ h.fz^^miik'th , ^RftP yx 
2 2 OJiV I PA2 3 0^3e^M*^^-li:So 
[0 087] VI PAfi. mm'^2AO<ni.o^j:^^ 

^^\m^Kh (^^coiiotj:) m 
wt&^2 4 ofi, mmc^^^m^tLfzitt.fz\mmz^ ^ 
"k^'AL. mm)-^-m^nrz%tfz\mmt. mMuy 

X 2 5 0 1 i -5 XM)^m 2 6 0 tft^^ix-^ , 
[0088]— ^tl. V I PA2 3 Oi7)j; a^rV I PA 

mien. mMMvi p Acr)^-)]^m.^^^^=yyxh 

t.mi 6t-7K-ri;3tC. VI PAfi. VI PA<7)gE& 

x^^h yjvimi^zx-^x-ik^^tih. Mmc^mm-h 

S*'S=«i2S0^fifO, -JKt:, *^i0^*#^2 8 0 

mm.mz^^x^^v^)vmm^zmh\^. 

[ 0 0 8 9 ] ai 6tC^K-f-j;dtC, jS«A 1 . A 2. A 
3, A42S.t^"A 5{i. #-*[5ltii5^JftS^T-V I PA*> 
^5:55-«C$^ll>o la^-^T, VI PA{i, ig^SA 1. A 2, 

A3. A4at/A stcitjE-r-sMS^^^ft-p. 

[00 90] -^r. El 1 7{±, iK;S^[iIW^tSi^(^m^i:S 

mi7\>z^-ti:oi>z. 

tt, ife*A K A 2. A3. A4 25.t^'A 5^#ti';SV^iS 
S=^i«2 9 0 ^j^, mwrn^ii. 1 . 

^2. ^3. 6'4&V6'5-C\ M*A 1. A 2. A3, 

[ 0 0 9 1 ] 01 6s.?/iai 7*^ii>, V I p A{±. m 

±^<m^^6iiitiPimxtii:fTt6zt^^mt~t 
m-ox. VIPA54. m\>^m-s^mizi5\,^xh!m 

^mxh -oxh. ib^emv -^j^mm^n-^ . 

[00 92] 01 4SLt'^"l 5(i:. V I PA2 3 ORX/m 

ifrm^ 2 4 0 C7)j^mmimm-t6 ^bi,zx'o. mm^zm 
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■t^b. Atiytiitr. imm^^^-^mmc^)v i pa2 
[ 0 0 9 3 ] HI sii. :^^m<^)—mm(mzmt>^ . v 

iSftA 1, A2. A3. A4. A5. A6. A7. 

AS, A9, AlO, All m/X 1 2 ^W^X:fjy&2 
9 5^, V I PA2 3 OtiS^^fSo ^C7MM. V I P 

A2 3 0{i:. viPA2 3 0:^}^i^mm-r^mmco^mi. 

fcJiajSj^KB 0 0. 3 1 0. 3 2 0, 3 3 0^1/3 4 0 

^^m.-th. mti^tS 0 iS^*A 1 , A 6RZ/X 1 

iSr-^tfo ai;t37t3 1 Oii, ^*A2. klMfX 1 2 

^#tf, ai^3e3 2 0{i. m^xsmfxs^^ts. m 

^33\:3 3 0{i:. i$*A 4S.V'A 9 Sr-^tf. ai*3fc3 4 0 

MSA 5&I/A 1 
[0 0 94] [l]iff*S^2 4 0{i. til^33t3 0 0, 3 1. 

3 2 0, 3 3 0at/3 4 0Sr«3KL, ]^^itP^(r> 

Ii]J/ftg^2 4 0{i, tb:^^3 0 0^, iS* 
A 1 , A em/ A 1 1 ^»o30(7)^^ffiS^i/::7ttc^i-i^^ 

[ 0 0 9 5 ] V I PA2 3 0^i\ lEltfftS^ 2 4 0 

:^reit'ai*3te^*fSrr-i.*^, v i p a 2 3 o ^: sifffS 

2 4 0 c^m-^^^z ± D , itiKWf^a^^PBiiiijo^iaff ttz 

^m^z^j:^. 

[0 0 9 6] mm. misii. ^^-^^-yiz. ^si 

1 2 ^m-^y y ■/ K 3 5 0 ^^-t. ;s 1 *^^> 1 2 

{i, m^cnyr-^r^—cn^^^'t. V I PA24 0.7)-5^ 

mimii-m.m.mzmm^'f-2AQ^)^m.-^Pi{znLxm 
mx'h^^. m^m-2Aoi,zi:.')X±^^Kfz^m 

■^fLfz±ii. m'f-^^^-y t,z iSM ^tLfzyr^^'^~{zi: 

mt'^^m.(7i^mi^z^mLf::mMmf^wr>. m.-s,m\ 

^mti±imi^z^m.^t\.^ z t ti^^miz^^ . 
[0 0 97] VI PA2 4 0iD^fikn&i±. mmT-2 

4 0 cr>^mnmizM tx , mwmz^mx-h ^zt izm 
&^tLhi>cr>Ti±^\-^. mm. ^ui^itm-^iz. m 
mi^z rT'ffT'=&-i^j .zti±-^mxhh, ^^i^z. ^mm 

« , 5i-tJ^rft]i0Ba« i^zX-yxm^^ ft h C> OT1i^ \ ^ . 

m-^x. mmi>)i±:Hizx->xi,±. ^-mjim^'^nx'^h 

^ t d^jiSfX) -I. ^ t ^ 0 a I. o 

[ 0 0 9 8 ] V I PAm/^m^^\tmz. h^^wcfj 

\i>i^zh ^mtin&X: yti:iii:^'thtmm't^''^^X$> 
^a&-?T, VI PA2 3 0{±, m^^iH^-p^^TV I 

*^L, mtsmi, mt-m-m-^f^iz^wi^iri'. miaiz 

V I PA2 3 0 t[lIWt§^24 Oc7)^tS[^rit] 



{S\ Hist-, VI PA2 3 0£^^iSt^r[ti{i:, Htc^^L 

Tsar-feoTt j;<, IHI^f^s^2 4oo:}i■ffic:^l^a^i, 

[ 0 0 9 9 ] H 1 ScDSMicJ; , &\y&M:mm^cr,X 

tiye^. i^mzjEm^z. m^^-^mmx'^m-^zbi}^ 

fg^^^-g. . ^J^tf , VIPA230 56n6n m<D)^m^ 
:^|^T-0. SnmP^Pl-C-, 2 omMi^fmt . 0tfffS^ 
24 0:5^ ^-^COVI PAife*^T-5jft*Sr^^«^-r^*l 
0 . 0 8 n m^PiCD i o 0?gSy&*, 8 0 n m^O^^ 

[0100] ±mcr>:$:WMcommmi,Zii\-^X , UllfffS^- 
2 4 0{±, ^m^tLXm^'^i^tii,. L^-L. 

it. ^mm^(^i^mizmm^tihi,(Dxn^^iK 
iz. mcDmmtc'^m^^m^^^zti.'^mx'hh. 

[0101] ±m(^:^WMcr)mmmizj:hb . mmit. 

V I PAt , mmmim^(^J: d^j:j^m^^m^i^. 
V I PA«, mm-ti>mMmm^coi^M^w-:>7^t)^t: 

^^■tt. ^cr>m^. viPAii, viPAt^hUm^ 

nLxm^^^\iitinm.x\ m.m.mzmmw^^mj^ 

n(r)mm<7)m^j:hm.^m,'Mz^^nm^h. 
^tifz^iz. \^ti^iwm-h. m\^fifzmi<^^ 

m.mzmmt<^^-)j\^iz. ^mmizii-^x-^m^ft 

^\p Ao^^ifmsn.t. ^'^^(^'jfmsnbm^x' 
ts: < . mmx-h ^zbtmtL\^\, Mj^micmmc^^^m 
^tifzit^ms^t^]yyxi:mtxhxy^. zzx\ 
^(^-i^m^titimt. mco»m^iifz^bMjm±com 

[0102] -mz. A^^ti, ^^m^^^'^&M<7)2a 
±<^yti^tsm^m^my&x'h?>, ^com. vipa 
tt, xti'ftc'i^^c^miz-^^-^x. ^iiits^^:mm-t. 
^ihtim±. immji^b^rmizfw^mx-h*^ . # 
^mmcom^j:':>fzmmf&-^i^ts. zcd^^. 
a. iiiti^i^c^mm(7)m^j:i>m.M^'i^izMm^i> 

^m^titzmz. liitim^W.~t^, ^LX. MJsMiz 

^m.^:b- ^> <7^^m^tifz^^:mM ^^t^>mz , y 
mf^zbit^^x'h^. V I p A(D-5i-mjfmK mm. 
mz%^^cn^mn\^i.znhxmm.x'hh'm-^. mm 
±^c^s^-'^°^->'&^fM^l.i 3 i^z. ^^cry^jfm^fitz 

mc^)^m^ixfz^bm^m±.cr)^^j:^tz:^.'^mM 

[0103] mm. HI stc^-tj; 5 tc, ^wncm 

mmf.zX^b. SB(±, #^S5:«.*;R«fflf*«^^^ 

i^So mm. mi8i,zt5\^x. vi PA2 3o(i:, m 
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izMf^^^mmc^^m^nf^mz. tats^^r^m-t^. 

(7)jf»mco-^m-^i^iz^'€T^j: < . mmTh ^zt 
tu\ m-. m-co-^m^ii. vi PA^Hjfm^t^ 

[0 1 04] ^JStC. VI PA{±. g#tC3fe^S7tL. 
yhX'hh. mimM^StLX. VI PA«, jl^-f--?. 

&eT5$*ei$-frS« ffi:tr3t«ivi PAd-^>jt;?;».. 51 

[0 10 5] ic:T\ -^f^t^^uyx^m^-t^. M 

tW. Ill 4 Ji, 3 U ;>< —7" 1- y:?" ■ \y VXI 10.^ 
nm-yX2 2 0RV^mMUyX2 5 0(r>W.mi:m?r^-t 

izi>m&^ti^h<^xit^\-^. Rh'oiz. mw^m^i 
n^mz. m^^^^-iy°(7)uyxt.f^imu^m^^^^i 

[0 1 06] <l<r-r\ tV^aiStt, rij;^) 

[0 107] 

[0 108] ^^mzi.m£. m^imM:^-rVTi. 

mmm^2:^h±^t£di-mM&Xli!,:h^^. m-yx. ^ 

[0109] mm't^'A^mM\Hx^ 
^io»«^KfoA*3K^g3tt. x-n%cr>$^mKmz^ 

\m^^ii^Kti±i,z-D\^xm^^ttfz^ti±t. s 



[0110] *l6HHtcj;ix{f , lUifft&^toJ; 5 

=5riS*>!.ru-y^-4/S{i r>5j.jg^:g|j tvi PA^m.^ 

^h^h.. ±fBV I P A{i;A^3K^g*L, ±IBV I P 

[0111] *S6qBt;J;^x{f, m-<n'^^m^h 

h. nm—cn^WLmi-. ±ieASj3tsr#^ . iLt^K-n 
im(n}Li^wkcn^mznm-h^m.<n^-nmz%:w. l , 

tz. ±fem-<7)^^j^ti{i. #^^oai^)**. ±fB 

co^mumiz. ^^co-^m^tifzmz-:>\-^xm^£hiiiti 
f^mx6^m-t^ . z(D:itizj:K). itm'j^mcDm.m l 

[Hffitois^^iiiBJ] 

[HI ] *S60J«-|IMFlJt«:6^^^'-^-^;^ ■ 

■ yx.~x ■ Tu^ (V I PA) com^^^-tmxh 

[112 ] ^^m<^mmimz\%hh . m i tc^i^-rv i pa 
<7)vi I -VI im.^zm':>tzms{mi^-tmx'hh . 

[03 ] *f|fM<7)M4Mt:i«i5^, V I PAti-oT^ 
[114] 3|s:^BBco-||SfiWc«;6^. ^mm^ikt 

mz. m ti^t-v I p A<7)v I I - V 1 1 sstcjft-?;^ 

[ H 5 ] ifWR(^)-mm><zim h . A:^:*to#M:ftjK 

Sri^s-r-s V I PA<7)«fi4^^-r. 01 tc^-rv i pa 

CD VI I -VI \mAz.^^'ytdm<m:^'tmxhh . 

[ H 6 ] *^HBcD-|gM0iJicf*jb .i. . S3tll h ^^tfflv ^ 
^>tLSB#ovi PA^^-^HT'^a, 
[117] *%BJi^§^>^ri.-^JiWC'f^4ol.. 

ittCfflV^^iX.|,B$£^V I PAt7)^«jt^S;-tllT-S>.S=« 
[08] 2|s:^B3«ffiiDj|jiiSW^iM*).S. VI PAcoWfiJS 

[09 ] 2isfi0ji7)-iisfewc«^i.. mmm i pa 
[010] ifm^<r>—mwm.z\^hh. v i p A<7){^ijii 
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[HI 1] ^WMco~mtmiz^h^. V I PAcoi^m 

[012] :^mm(o-mmmi,zi^ht. v i PAcoi^m 

[01 3] ^^^BJ^O— HJtMW^i^S. VI PACDf^Efe 

[014] :^^m<7^-mmm(.zmhh , miJfm=F<^i 5 
^j:-^^^bv I PA^m^^-^rzmmco^mm'c-h^, 
[01 5] *»0j<7)-sijsMcc«^5S. mtnf^c^)^o 

^j:^m^t V I P A &ffl;^*^-^^i:;^cSS^O^iJH0■C■^> S . 

[01 6] ^wM<n-mmmizmhi>. ^mmvipa 

[01 7] i!g«Miii#fts^<7)aj^:ft«^^-rr77-c-j) 

[018] ^-mm-mm^z^i>h. v i pa-h^ 

[01 9] ^m^w^y ^ fi'J>.iM^'^f^^^<^y ^ fi-^— 

[02 0] mMcoyry'u- ■ ^u-^mnt:^-tmx' 

[02 1 ] ^<7^-?-{^)vyy=?-mi^i^~tmx'hh. 
[02 2] ^^*co[llflffS1^t7K■r0r^>l>„ 

^ »iSS&f&i^^^-r0T-^ -g. « 

[W^iOilJBJ] 

76 v'-N— ^A'/P ■ V ■ X" ■ rp--^ ( V I 

PA) 

7 7 A*3te 

7 8 =7^y{m^) 

8 0 i^yx 

8 2 

84 gPW 

8 6 SSffi 

8 8 sitm 

9 0 HIW^ 

9 2 x-n^ 

9 4 3^11 

9 6 Rita 

9 8 RWffi 

1 0 0 TtW^ 

10 4 Wf-A 

106 ■3^):<—'f^yy-\yyx 
10 8 pgaixyx 
1 1 0 M^^m 

112 

114 \yyx 

116 iEI|«9-f >'>'^°a 
1 1 8 

12 0 7°!^— h 

12 2 mMy 4 fi-M. 
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0 1 mmn& 
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d S 



[01] 



BOL>X 




[las] 




-TnT VrPAOVII =VII jfS!.fc j'^-? 

lie ? 1 E 




[010] 



J- 
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168 ^^t J^'Jl'A 
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[134] 

sai i^-T-t VIPA© VII- VlIi^ftR y^-yVz.t^^^. t 




CO 



mi 1] 

VI PA <?5'f^;*^:J;^^.1^r a ( f^2) 



J*£tiVIPA V[PA^:> VII 

VII 1^ 7B^fc It i^S ? ^I^T E 




[HI 2] 

f I PA if t .T-t El ( 1''?':? 3 } 



-4 





168 ^^t^-f^A 



[01 9] 



164 ^U-^U. 




J70 



168^5t7/JtA 
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[He] [137] 

. ^ 




[01 3] 



[02 0] 



174 ^^ti^^ 



172 i£l^fS-*#J 

-164 ^?Tf-^S. 




168 ^fi^y^Ji^A 



32 ^M^yf^i^A 
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[H8] 



[H9] 



<0 'K^M l'lf.J^4 V I PA (0 



#?^5?r*§! VI PA i n--i la 
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[02 1] 
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[014] 




[022] 



€4 ^-py? 




[015] 

IS 

1"=. 




[023] 
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[HI 6] 

-A-^n viPA o3l.i:}^M.t ^r-i O'v 7 




[018] 
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